11.192 Crushed Stone Processing
11.19.21 Proces Descriptiort™

Major rock types processeé by the rock and crushel store industly include limestone granite,
dolomite traprock sandstonequartz ard quartzite Minor types include calcareos marl, marble,
shell and slate Industry classificatios vary consideraby} and in mary casesdo nat refled actual
geologic# definitions.

Rodk ard crushel store product generaly are loosend by drilling and blasting then are
loadal by powe shove or front-erd loade into large had trucks tha transpot the materia to the
processig operations Techniques usal for extraction vary with the natue and location of the deposit.
Processig operatiors may include crushing screeningsize classification materia handling and
storage operations All of thes processe can be significart sourca of PM and PM-10 emissiors if
uncontrolled.

Quarriad store normall is deliveral to the processig plant by truck and is dumpael into a
hopperé feeder usually a vibrating grizzly type or onto screensas illustrated in Figure 11.19.2-1.
The feede or screes separat large bouldes from finer rocks tha do not require primary crushing,
thus reducirg the load to the primary crusher Jaw impactor or gyratory crushes are usually used for
initial reduction The crushe product normally 7.5 to 30 centimetes (3 to 12 incheg in diameter,
ard the grizzly througls (undersie materia) are discharge onto a belt conveyo and usually are
conveya to asurge pile for temporay storage or are sold as coarg aggregates.

The store from the surge pile is conveyel to avibrating inclined scree called the scalping
screen This unit separate oversizel rock from the smalleg stone The undersie materid from the
scalpirg screa is considerd to be aprodud strean ard is transportd to a storag pile and sold as
bas material The store that is too large to pas throudh the top ded of the scalpirg screa is
processé in the seconday crusher Core crushes are commony usel for secondar crushing
(althoudh impad crushes are sometimes used) which typically reduce materid to abou 2.5 to
10 centimetes (1 to 4 inches) The materid (through$ from the seconl levd of the scre@ bypasses
the seconday crushe becaus it is sufficiently smal for the lag crushirg step The outpu from the
seconday crushe ard the througls from the seconday screa are transporte by conveya to the
tertiary circuit, which includes asizing scre@ ard atertiary crusher.

Tertiaty crushirg is usually performel using core crushes or othe types of impacta crushers.
Oversiz materid from the top ded of the sizing scree is fed to the tertialy crusher The tertiary
crushe output which is typically abou 0.50 to 2.5 centimetes (3/16h to 1inch), is returnel to the
sizing screen Various produd streans with different size gradatiors are separate in the screening
operation The producs are conveyel or trucked directly to finished produd bins open area
stockpiles or to othe processig systens sud as washing air separatorsand screes ard classifiers
(for the production of manufacturd sand).

Sore store crushirg plant produ@ manufacturd sand This is asmall-siz& rock product
with amaximum size of 0.50 centimetes (3/16h inch). Crushel store from the tertialy sizing screen
is sized in avibrating inclined screa (fines screen with relatively smal mes sizes Oversized
materid is processd in acore crushe or a hammermil (fines crushe) adjustel to produe small
diamete material The outpu is then returnal to the fines screa for resizing.
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In certain cases, stone washing is required to meet particular end product specifications or
demands as with concrete aggregate processing. Crushed and broken stone normally is not milled but
is screened and shipped to the consumer after secondary or tertiary crushing.

11.19.2.2 Emissions And Contrdi§

Emissions of PM and PM-10 occur from a number of operations in stone quarrying and
processing. A substantial portion of these emissions consists of heavy particles that may settle out
within the plant. As in other operations, crushed stone emission sources may be categorized as either
process sources or fugitive dust sources. Process sources include those for which emissions are
amenable to capture and subsequent control. Fugitive dust sources generally involve the reentrainment
of settled dust by wind or machine movement. Emissions from process sources should be considered
fugitive unless the sources are vented to a baghouse or are contained in an enclosure with a forced-air
vent or stack. Factors affecting emissions from either source category include the stone size
distribution and surface moisture content of the stone processed; the process throughput rate; the type
of equipment and operating practices used; and topographical and climatic factors.

Of geographic and seasonal factors, the primary variables affecting uncontrolled PM emissions
are wind and material moisture content. Wind parameters vary with geographical location, season, and
weather. It can be expected that the level of emissions from unenclosed sources (principally fugitive
dust sources) will be greater during periods of high winds. The material moisture content also varies
with geographic location, season, and weather. Therefore, the levels of uncontrolled emissions from
both process emission sources and fugitive dust sources generally will be greater in arid regions of the
country than in temperate ones, and greater during the summer months because of a higher evaporation
rate.

The moisture content of the material processed can have a substantial effect on emissions.
This effect is evident throughout the processing operations. Surface wetness causes fine particles to
agglomerate on, or to adhere to, the faces of larger stones, with a resulting dust suppression effect.
However, as new fine particles are created by crushing and attrition, and as the moisture content is
reduced by evaporation, this suppressive effect diminishes and may disappear. Plants that use wet
suppression systems (spray nozzles) to maintain relatively high material moisture contents can
effectively control PM emissions throughout the process. Depending on the geographic and climatic
conditions, the moisture content of mined rock may range from nearly zero to several percent.
Because moisture content is usually expressed on a basis of overall weight percent, the actual moisture
amount per unit area will vary with the size of the rock being handled. On a constant mass-fraction
basis, the per-unit area moisture content varies inversely with the diameter of the rock. Therefore, the
suppressive effect of the moisture depends on both the absolute mass water content and the size of the
rock product. Typically, wet material contains 1.5 to 4 percent water or more.

A variety of material, equipment, and operating factors can influence emissions from crushing.
These factors include (1) stone type, (2) feed size and distribution, (3) moisture content, (4) throughput
rate, (5) crusher type, (6) size reduction ratio, and (7) fines content. Insufficient data are available to
present a matrix of rock crushing emission factors detailing the above classifications and variables.
Available data indicate that PM-10 emissions from limestone and granite processing operations are
similar. Therefore, the emission factors developed from the emission data gathered at limestone and
granite processing facilities are considered to be representative of typical crushed stone processing
operations. Emission factors for filterable PM and PM-10 emissions from crushed stone processing
operations are presented in Tables 11.19-1 (metric units) and 11.19-2 (English units).
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Table 11.19.2-1 (Metric Units). EMISSION FACTORS FOR CRUSHED STONE PROCESSING

OPERATIONS
Total EMISSION EMISSION
Particulate FACTOR Total FACTOR
Sourc@ Matter RATING PM-1¢F RATING

Screening —d 0.007¢ C
(SCC 3-05-020-02,-03)

Screening (controlled) —d 0.0004% C
(SCC 3-05-020-02-03)

Primary crushing 0.0003% E NDY
(sCC 3-05-020-01)

Secondary crushing ND NDY
(SCC 3-05-020-02)

Tertiary crushing —d 0.0012 C
(SCC 3-05-020-03)

Primary crushing (controlled) ND NDY
(scC 3-05-020-01)

Secondary crushing (controlled) ND NDY
(SCC 3-05-020-02)

Tertiary crushing (controlled) —d 0.00029 C
(SCC 3-05-020-03)

Fines crushing —d 0.0075 E
(SCC 3-05-020-05)

Fines crushing (controlled) —d 0.0010 E
(SCC 3-05-020-05)

Fines screenirg —d 0.036 E
(SCC 3-05-020-21)

Fines screening (controlled) —d 0.0011 E
(SCC 3-05-020-21)

Conveyor transfer poiht —d 0.00072 D
(SCC 3-05-020-06)

Conveyor transfer point (controlle'bl) (SCC 3-05-020-06) —d 2.4x10° D

Wet drilling: unfragmented stofie ND 4.0x10° E
(SCC 3-05-020-10)

Truck unloading: fragmented stdAe ND 8.0x10° E
(SCC 3-05-020-31)

Truck loading--conveyor: crushed stdne ND 5.0x10° E
(SCC 3-05-020-32)

4 Emission factors represent uncontrolled emissions unless noted. Emission factors in kg/Mg of
material throughput. SCC = Source Classification Code. ND = no data.

Controlled sources (with wet suppression) are those that are part of the processing plant that employs
current wet suppression technology similar to the study group. The moisture content of the study
group without wet suppression systems operating (uncontrolled) ranged from 0.21 to 1.3 percent and
the same facilities operating wet suppression sytems (controlled) ranged from 0.55 to 2.88 percent.
Due to carry over or the small amount of moisture required, it has been shown that each source,

with the exception of crushers, does not need to employ direct water sprays. Although the moisture
content was the only variable measured, other process features may have as much influence on
emissions from a given source. Visual observations from each source under normal operating
conditions are probably the best indicator of which emission factor is most appropriate. Plants that
employ sub-standard control measures as indicated by visual observations should use the
uncontrolled factor with an appropriate control efficiency that best reflects the effectiveness of the
controls employed.

Although total suspended particulate (TSP) is not a measurable property from a process, some states
may require estimates of TSP emissions. No data are available to make these estimates. However,
relative ratios in AP-42 Sections 13.2.2 and 13.2.4 indicate that TSP emission factors may be
estimated by multiplying PM-10 by 2.1.

b
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Table 11.19.2-1 (cont.).

d Emission factors for total particulate are not presented pending a re-evaluation of the EPA
Method 201a test data and/or results of emission testing. This re-evaluation is expected to be
completed by July 1995.

€ References 9, 11, 15-16.

' Reference 1.

9 No data available, but emission factors for PM-10 emission factors for tertiary crushing can be used
as an upper limit for primary or secondary crushing.

h References 10-11, 15-16.

I Reference 12.

K References 13-14.

MReference 3.

" Reference 4.
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Table 11.19.2-2 (English Units). EMISSION FACTORS FOR CRUSHED STONE PROCESSING

OPERATIONS
Total EMISSION EMISSION
Particulate FACTOR FACTOR

Sourc@ Matter RATING | Total PM-16| RATING

Screenin —d 0.015 C
(SCC 3-05-020-02,-03)

Screening (controlled) —d 0.00084 C
(SCC 3-05-020-02-03)

Primary crushing 0.00076 E ND9Y
(SCC 3-05-020-01)

Secondary crushing ND NDY
(SCC 3-05-020-02)

Tertiary crushing —d 0.0024 C
(SCC 3-05-020-03)

Primary crushing (controlled) ND NDY NA
(SCC 3-05-020-01)

Secondary crushing (controlled) ND NDY NA
(SCC 3-05-020-02)

Tertiary crushing (controlled) —d 0.0005¢ C
(SCC 3-05-020-03)

Fines crushing —d 0.015 E
(SCC 3-05-020-05)

Fines crushing (controlled) —d 0.0020 E
(SCC 3-05-020-05)

Fines screenirg —d 0.071 E
(SCC 3-05-020-21) '

Fines screening (controlléd) —d 0.0021 E
(SCC 3-05-020-21)

Conveyor transfer poiht —d 0.0014 D
(SCC 3-05-020-06)

Conveyor transfer point (controllé&) —d 4.8x10° D
(SCC 3-05-020-06)

Wet drilling: unfragmented stofie ND 8.0x10° E
(SCC 3-05-020-10)

Truck unloading: fragmented stdfe ND 1.6x10° E
(SCC 3-05-020-31)

Truck loading--conveyor: crushed stdne ND 0.00010 E
(SCC 3-05-020-32)

@ Emission factors represent uncontrolled emissions unless noted. Emission factors in Ib/ton of
material throughput. SCC = Source Classification Code. ND = no data.

Controlled sources (with wet suppression) are those that are part of the processing plant that employs
current wet suppression technology similar to the study group. The moisture content of the study
group without wet suppression systems operating (uncontrolled) ranged from 0.21 to 1.3 percent and
the same facilities operating wet suppression systems (controlled) ranged from 0.55 to 2.88 percent.
Due to carry over or the small amount of moisture required, it has been shown that each source,

with the exception of crushers, does not need to employ direct water sprays. Although the moisture
content was the only variable measured, other process features may have as much influence on
emissions from a given source. Visual observations from each source under normal operating
conditions are probably the best indicator of which emission factor is most appropriate. Plants that
employ sub-standard control measures as indicated by visual observations should use the
uncontrolled factor with an appropriate control efficiency that best reflects the effectiveness of the
controls employed.

Although total suspended particulate (TSP) is not a measurable property from a process, some states
may require estimates of TSP emissions. No data are available to make these estimates. However,
relative ratios in AP-42 Sections 13.2.2 and 13.2.4 indicate that TSP emission factors may be
estimated by multiplying PM-10 by 2.1.

b
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Table 11.19.2-2 (cont.).

d Emission factors for total particulate are not presented pending a re-evaluation of the EPA
Method 201a test data and/or results of emission testing. This re-evaluation is expected to be
completed by July 1995.

€ References 9, 11, 15-16.

' Reference 1.

9 No data available, but emission factors for PM-10 emission factors for tertiary crushing can be used
as an upper limit for primary or secondary crushing.

h References 10-11, 15-16.

I Reference 12.

K References 13-14.

MReference 3.

" Reference 4.

Emission factor estimates for stone quarry blasting operations are not presented here because
of the sparsity and unreliability of available test data. While a procedure for estimating blasting
emissions is presented in Section 11.9, Western Surface Coal Mining, that procedure should not be
applied to stone quarries because of dissimilarities in blasting techniques, material blasted, and size of
blast areas. Milling of fines is not included in this section as this operation is normally associated
with nonconstruction aggregate end uses and will be covered elsewhere when information is adequate.
Emission factors for fugitive dust sources, including paved and unpaved roads, materials handling and
transfer, and wind erosion of storage piles, can be determined using the predictive emission factor
equations presented in AP-42 Section 13.2.
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